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factor of safety when using such methods should, in general, not be less than 2. Such methods are suitable for use in preliminary investigations, but the results obtained by them should be checked by the more precise methods discussed later herein for the final analyses of stability.
2. Stability of Earth Dam Against Headwater Pressure. The principal concern of the designer of masonry dams is to make the dams entirely safe against headwater pressure, whereas with earth dams we seldom have to worry about headwater pressure. The reason for this is that if an earth dam meets the criteria of design given in Art. 7, Chapter 17, it will be found to be safe against headwater pressure.
'    ^Seepage Line Max. Headwater                        -      /
Saturated Portion, Relatively Impervious
Wt. of Material in Dam
DryWt              118 Ib/cu ft
Saturated Wt.    137 Ib/cu ft Submerged Wt.   74.5 Ib/cu ft Moist Wt           122 Ib/cu ft
FIG. 1.   Effect of headwater thrust on stability (see Art. 2).
It is believed that the example illustrated in Tig. 1 will make this clear. The dam is 100 ft high, the slopes are 1 on 2, and the maximum headwater is at an elevation of 90 ft above the base. The position of the seepage line results in 65 per cent of the cross-section being saturated and submerged.
From the data given in Fig. 1 the average unit weight may be computed thus:
65% of material submerged 0.65 X 74.5         = 48.5 Ib 35% of material moist 0.35 X 122                   = 42.6 Ib
Average unit effective weight of cross-section     91.1 Ib/cu ft
The area of the cross-section is------------X 100 = 22,000 sq ft.   The effective
2i
weight of a section of the dam 1 ft wide will be
22,000 X 91.1      innoi.                                       ,1002.1      0,AX
------2QQQ------" 1002-1 tons, an average pressure of            = 2.40 tons per sq ft
We will assume that tan $ of the material of which the dam is composed is 0.3 and neglecting cohesion, the shear resistance is 1002.1 tons X 0.3 = 300.6 tons (Note: if tan <i> were much less than 0.3, slopes would be much flatter.)